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• * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the AC generator for cars which has the field rotator which forms NS pole by turns along a rotation hoop 
direction, and a stator equipped with the stator core by which opposite arrangement was carried out with this rotator, 
and the polyphase stator winding with which this stator core was equipped Said field rotator is equipped with the 
Landel mold iron core which has two or more pawl-like magnetic poles which offer said N pole and said south pole. 
Said stator core The AC generator for cars characterized by having had the layer-built iron core in which two or more 
slots which pierce through a laminate and are prolonged were formed, and setting the number of slots of said stator 
core as 96. 

[Claim 2] In the AC generator for cars which has the field rotator which forms NS pole by turns along a rotation hoop 
direction, and a stator equipped with the stator core by which opposite arrangement was carried out with this rotator, 
and the polyphase stator winding with which this stator core was equipped Said field rotator is equipped with the 
Landel mold iron core which has two or more pawl-like magnetic poles which offer said N pole and said south pole. 
Said stator core The AC generator for cars characterized by having had the layer-built iron core in which two or more 
slots which pierce through a laminate and are prolonged were formed, and setting the number of slots of said stator 
core as 97. 

[Claim 3] The AC generator for cars characterized by setting the number of magnetic poles of said rotator as 16 in the 
AC generator for cars according to claim 1 or 2. 

[Claim 4] In the AC generator for cars which has the field rotator which forms NS pole by turns along a rotation hoop 
direction, and a stator equipped with the stator core by which opposite arrangement was carried out with this rotator, 
and the polyphase stator winding with which this stator core was equipped Said field rotator is equipped with the 
Landel mold iron core which has two or more pawl-like magnetic poles which offer said N pole and said south pole. 
Said stator core The AC generator for cars characterized by having had the layer-built iron core in which two or more 
slots which pierce through a laminate and are prolonged were formed, and setting the number of slots of said stator 
core as 72. 

[Claim 5] The AC generator for cars characterized by setting the number of magnetic poles of said rotator as 12 in the 
AC generator for cars according to claim 4. 

[Claim 6] Claims 1-5 are the AC generators for cars with which an electric conductor is characterized by carrying out 
pair arrangement into said slot in the AC generator for cars of a publication either. 

[Claim 7] Claims 1 -5 are the AC generators for cars with which an electric conductor is characterized by being 
arranged more than the pair in said slot in the AC generator for cars of a publication either. 

[Claim 8] either of claims 1-7 - the AC generator for cars of a publication - setting - said polyphase stator winding - 
two or more conductors — the AC generator for cars characterized by joining a segment and being formed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the AC generator for cars carried in a 
passenger car, a truck, etc., concerning the AC generator for cars driven with the internal combustion engine of a 
vehicle. [0002] 

[Description of the Prior Art] a slant for reduction of car rolling resistance -- a nose while an engine room narrow- 
izes increasingly from the needs of-izing and reservation of vehicle indoor habitation space in recent years, allowances 
are being lost to the loading tooth space of the AC generator for cars. On the other hand, for the improvement in fuel 
consumption, engine rotation was lowered and rotation of the AC generator for cars has also fallen. However, on the 
other hand, the increment in electric loads, such as a safety control device, is searched for, and improvement in 
generation-of-electrical-energy capacity is called for increasingly. That is, it is small and offering the AC generator for 
cars of high power cheaply is called for. 

[0003] Moreover, the engine noise is falling increasingly in recent years, and the fan noise of the auxiliary machinery 
which rotates comparatively at high speed, and the AC generator for division cars, and the magnetic noise serve as per 
lug and a cone situation from the social request of the noise reduction outside a vehicle, and the aim of the 
improvement in salability by the vehicle indoor quiet disposition top. 

[0004] a conductor -- JP,62-272836,A, JP,63-274335,A, and JP,64-5340,A are proposed as what constitutes the stator 
winding of the AC generator for cars using the electric conductor of the U character mold called a bar etc. However, 
with this configuration, since the laminating of the stator core is carried out along a hoop direction and it is formed in a 
cylindrical shape, magnetic resistance increases about the magnetic-flux passage direction, and the necessary engine 
performance cannot be realized. Moreover, many technical problems which should be solved, such as reservation of 
practical reinforcement, are held. 

[0005] moreover, WO 92/06527 - the stator of the AC generator for cars - a conductor - the configuration using a bar 
is proposed. According to the configuration shown here, four electric conductors are square arranged in one slot. 
[0006] furthermore - USP2928963 - a stator a conductor -- the AC generator with the field rotator of the Landel 
mold is proposed using the bar. however — the configuration indicated here — the conductor per slot - a number is two 
and it is difficult to obtain the output in low rotation. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the improved AC generator for cars 
equipped with the high practicality with which may be satisfied of the engine performance required of today's AC 
generator for cars in view of the trouble of the conventional technique like the above. 

[0008] Other purposes of this invention are offering the AC generator for cars which has small, high power, and the 

low noise. 

[0009] 

[Means for Solving the Problem] According to this invention, output characteristics required for a car can be obtained. 
[0010] 

[Embodiment of the Invention] Next, the AC generator for cars which applied this invention is explained based on the 
example shown in drawing. 

(Configuration of the first example) Drawing 8 shows the first example of this invention from drawing 1 . Especially 
drawing 1 is drawing having shown the principal part of the AC generator for cars which suited automobiles. Drawing 
2 to drawing 8 is the explanatory view of the stator of this example. 

[001 1] This AC generator 1 for cars has the frame 4 which supports the stator 2 which works as an armature, the 
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rotator 3 which works as a field, a rotator 3, and a stator 2, and the rectifier 5 which changes into direct current power 
the alternating current power produced in a stator 2. The output of this rectifier 5 is connected to the dc-battery of 12V. 
It rotates united with a shaft 6 and the rotator 3 is constituted by the Landel mold field core 7 of a pair, a cooling fan 
1 1, a field coil 8, the slip rings 9 and 10, and 16 permanent magnets 51. 
[0012] The permanent magnet 51 is connected by the magnet cage which is not illustrated. 

[0013] The ferrite magnet of a rectangular parallelepiped is being used for the permanent magnet 51 which intervened 
between field-core pawls. The dimension sets the width of face between magnetic poles as 8mm, and has set 24mm 
and the direction die length of a path as 9mm for shaft-orientations die length, moreover, a field coil - a straight angle 
~ a conductor is used, resistance is set as 1.8 ohms and the number of turns (T) is set as 330T. Moreover, using the wet 
anisotropic magnet, when full excitation is carried out under -30-degreeC, the magnet material which can be controlled 
in 5% or less of demagnetization property is used for the permanent magnet 51. 

[0014] Moreover, the path of the boss section of a field core is phi50mm, and the path of a shaft 6 is set as phi 17mm. 
Each part magnetic pole cross section is set up so that it may become abbreviation identitas from the cross section of 
the boss section of this field core on the basis of what divided the cross section which lengthened the cross section of a 
shaft 6 by the number of pole pairs. 

[0015] The pulley is being fixed to the edge of a shaft 6. The rotation drive of the pulley is carried out with the engine 
for transit (not shown) carried in the automobile. 

[0016] The Landel mold core 7 is constituted by the field core of a pair. A core 7 has 16 pawl-like magnetic poles 73 
arranged at the tip of the two disk sections 72 prolonged in the direction of a path at a shaft 6 from the both ends of the 
**** boss section 71 with a group, and the boss section, and the disk section 72. 

[0017] The inhalation holes 41 and 42 of cooling air are established to the both ends of the shaft orientations by the 
frame 4. Furthermore, the discharge openings 43 and 44 of cooling air are established by the frame 4 at the periphery 
section. Discharge openings 43 and 44 counter a coil and 31, and are arranged by annular [ of two trains ]. Moreover, 
the outer diameter of a pulley is set up more greatly than the outer diameter of the inhalation hole 41 of the shaft- 
orientations end face of a frame 4. 

[0018] two or more conductors with which a stator 2 constitutes a stator core 32 and a stator winding - a segment 33 
and a stator core 32, and a conductor ~ it consists of insulators 34 which carry out electric insulation of between 
segments 33, and supports by the frame 4. A stator core 32 is the thing of a laminating mold which piled up the thin 
steel plate, and two or more slots 35 are formed in the inner skin. 

[0019] the inside of one slot 35 - the electric conductor of the shape of two rectangle - a inner layer - a conductor 
and an outer layer - it is inserted as a conductor, these electric conductors - a conductor - it is provided by the 
segment 33. a conductor - a segment 33 is the configuration which can be called the shape of the shape of U character, 
and V character. 

[0020] many conductors with which electrical connection of the stator winding was carried out - it is constituted by 
the segment 33. one side of the shaft-orientations end face of a stator core 32 - a conductor - turn section 33c of a 
segment 33 is arranged, and 33d of joints is arranged on the another side, the conductor with which 33d of joints differs 
- the edge of a segment 33 is connected and it is formed, a conductor ~ a segment 33 is projected to the both ends of a 
stator core 32, and forms a coil and 31, respectively, and two or more conductors - as a result of arranging a segment 
33 annularly on a stator core 32, an annular coil and an annular group are formed. 

[0021] a conductor ridgeline section 33e which begins to be prolonged from a stator core 32 among segments 33 
inclines to hard flow by the outer layer and the inner layer, the conductor which adjoins in a coil and a group - the 
predetermined clearance which can secure electric insulation is prepared between segments 33. 
[0022] The disk section 72 of the field core 7 of a rotator 3 has countered a coil and 3 1 . 

[0023] in addition, this conductor - even if there is an insulating coat of a segment 33, it is good in that there is 
nothing. 

[0024] moreover, an insulator 34 is shown in drawing 4 - as - a stator core 32 and a conductor - it is arranged in the 
shape of serpentine that between each electric conductor between segments 33 and within a slot should be insulated. 
[0025] moreover, the tip tooth part of a stator core 32 - the time of manufacture of a stator core 32, or a conductor - 
work hardening is added by push bending after segment 33 insertion etc. 

[0026] The above-mentioned stator winding has the three-phase-circuit coil of X, Y, and Z. Electrical connection of the 
33f of one coil edges of each phase is directly carried out to the polar zone 53 of the rectifying device 52 which was 
beginning to be prolonged in shaft orientations and formed in the rectifier 5 by fusing welding etc. In order to absorb 
vibration and to ease transfer of stress, 33g of parts which narrowed the cross section is formed in 33f of coil edges. 
[0027] As shown in drawing 22 , electrical connection of the coil edge of another side of each phase is carried out 
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through direct or a conductor as neutral point 33k. 

[0028] The production process of a stator winding is explained. 

[0029] a U character-like conductor - a segment 33 is shown in drawing 3 ~ as - a inner layer side - a conductor - a 
section 33a side and an outer layer side - a conductor it consists of section 33b and turn section 33c. This segment 
33 is bent from a copper plate, and is manufactured with a press etc. 

[0030] two or more conductors - a segment 33 is piled up so that two or more turn section 33c may be equal to a same 
the shaft-orientations end face of a stator core 32 side, and it is shown in drawing 4 as - an outer layer side - a 
conductor - section 33b - the back side of the depth direction of a slot 35 — a inner layer side — a conductor - it is 
inserted so that section 33a may be located in the near side of the depth direction of a slot 35. consequently, 
abbreviation - it is pressed fit so that the both-sides side of an electric conductor may counter the side attachment wall 
of the parallel slot 35 through an insulator 34. 

[0031] two or more conductors [ side / of a stator core 32 / other end ] on the other hand - the edge of a segment 33 
projects as a inner layer and an outer layer, and is arranged. And as shown in drawing 5 , a inner layer and an outer 
layer are bent by the opposite direction in a hoop direction. Only the number of slots predetermined in a inner layer and 
an outer layer is bent, then, the conductor with which different layers differ - the edges of a segment 33 are joined and 
33d of joints is formed. As 33d of this joint, ultrasonic welding, arc welding, soldering, etc. are employable so that an 
electric flow may be carried out. 

[0032] The number of magnetic poles of a rotator 3 is set as 16, the number of slots of a stator core 32 is set as 96, and 
the stator winding constitutes the three-phase-circuit coil from this example. A stator outer diameter is phi 130mm and 
the bore is set as phil02mm. The product thickness of this stator core 23 is 34mm, carried out the laminating of the 
SPCC material of 0.5mm of board thickness, and has fixed by laser welding etc. By the electrical angle, a slot is 3.75- 
degree pitch equivalent to 30-degree pitch, and is set up by at equal intervals. The configuration has the shape of an 
abbreviation rectangle which made the side face parallel, 10mm and back thickness are set as 3.5mm, and aperture 
width is set [ the side-face width of face ] as 0.8mm for 1 .8mm and depth. Moreover, the direction thickness of a path 
of the tip addendum section is set as 0.5mm. 

[0033] The electric conductor inserted into this slot is 4.5mm in 1.6mm in thickness, and width of face, and 0.6mm or 
less R is taken to the corner. Between a slot and an electric conductor, the insulator 34 with a thickness of about 100 
micrometers intervenes. 

[0034] The example of concrete connection is explained using drawing 6 , drawing 7 , and drawing 8 . Drawing 6 and 
the crossover section of the drawing 7 bottom are turn section 33c of a segment, and the bottom is 33d of joints. A 
drawing solid line shows the electric conductor of a inner layer, and an alternate long and short dash line shows the 
electric conductor of an outer layer. 

[0035] First, X phase of the three-phase-circuit coils is explained. (No. 4, No. 10, and .... of No. 16 No. 94) have 
accomplished the 1st slot group to No. 94 every six slots from No. 4 of the slot number. (No. 5, No. 11, and .... of No. 
17 No. 95) have accomplished the 2nd slot group to No. 95 every six slots from No. 5 which adjoins these. 
[0036] two or more conductors held in the 1st slot group ~ the 1st coil formed of a segment 33 contains two wave 
winding, moreover, two or more conductors held in the 2nd slot group — the 2nd coil formed of a segment 33 contains 
two wave winding. 

[0037] Series connection of these 1st coils and the 2nd coil is carried out via the two connection sections 102 and the 
one connection section 103. Series connection of the two wave winding of the 2nd coil is reversed and carried out by 
the connection section 103. And series connection of the wave winding of the 1st coil is carried out to each of the both 
ends by the connection section 102. And two edges of the 1st coil are pulled out as the coil edge X and coil edge X\ 
[0038] In addition, the connection section 102 has connected the inner layer electric conductor and outer layer electric 
conductor which were held in 5 slot ****** slot. The connection section 103 has connected the electric conductor of 
the same layer held in 6 slot ****** slot. 

[0039] Consequently, series connection of the 1st coil and the 2nd coil with which about 30 degrees of phases shifted is 
carried out, and X phase consists of electrical angles. And since the 1st coil is 2T and the 2nd coil is 2T, the stator 
winding of 4T is constituted. Similarly, Y phase and Z phase are formed in 120 degree pitch of electrical angles, and as 
shown in drawing 8 , star connection of these three phase circuits is carried out. 

[0040] In addition, in the above-mentioned example, the 1st slot group of X phase, the 1st slot group of Y phase, and 
the 1st slot group of Z phase belong to the 1st slot group, and the 2nd slot group of X phase, the 2nd slot group of Y 
phase, and the 2nd slot group of Z phase belong to the 2nd slot group. And in a coil end, all are outside exposed 
equally and the coil with which these slot group was equipped is exposed in the style of cooling equally. And series 
connection of the two coils which adjoin electrically is carried out, it is compounded as an alternating current and 
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' three-phase-circuit connection of the six coils offered by 2 sets of slot groups is carried out. Moreover, since these coils 
have a clearance a coil and in between, even if they are coil ends arranged on leeward side, they are fully exposed to a 
wind. For this reason, there is almost no difference of the surface area which contributes to the heat dissipation for 
every coil That is, in spite of including the coil which is equivalent to six phases which are twice as many source 
resultant pulse numbers as this as a polyphase current generator of a three phase circuit, all coils are put on equal 
cooling conditions. 

[0041] in addition — the stator winding shown in drawing 5 , drawing 6 , and drawing 7 — a conductor — turn section 
33c of a segment 33 is arranged at one end-face side of a stator core 32, and 33f of coil edges connected to a rectifier 5 
is pulled out from the other-end side side of a stator core 32. 

(The operation effectiveness of an example) two or more conductors located in a inner layer by considering as the 
above-mentioned configuration - two or more conductors which can make the same direction the inclination direction 
of ridgeline section 33e of a segment 33, and are moreover located in an outer layer - the inclination direction of 
ridgeline section 33e of a segment 33 can be made into the same direction. 

[0042] For this reason, the stator winding of a polyphase can be arranged without interference at a coil end. Therefore, 
it improves and a high increase in power of the space factor of the electric conductor within a slot can be carried out. 
And since the clearance which can secure electric insulation is prepared between the electric conductors which adjoin 
in a coil end, a temperature rise is controlled sharply. Since the cooling fan 1 1 as an inner fan fan was especially 
formed in the shaft-orientations edge of the Landel mold rotator by this example and the discharge openings 43 and 44 
as an air hole are formed in the frame 4 corresponding to the coil side and the periphery side of 31, the draft resistance 
of the cooling style from which it escapes towards the frame periphery section through the inside of a coil and a group 
can be reduced extremely, and cooling nature can be raised greatly. 

[0043] moreover, the thing which series connection of the coil of an adjoining slot group is carried out, and is 
considered as a stator winding - the number of electric conductors per slot - few - carrying out - a coil and the 
conductor which comes out — more than can be obtained in T [ required for the generator for cars ], securing the 
clearance between between. 

[0044] In the case of the conventional method which designs a stator with the number of magnetic poles 3 times the 
number of slots of a rotator, more than cannot be obtained in T more than the number of electric conductors within a 
slot. Generally, the thing of rated 0.5-2.5kw is used in the AC generator for cars. When it is going to realize such an 
output under a limit of the predetermined physique which can be mounted, and a limit of an engine speed, the stator 
winding at least is required more than 3T. When more than is set up in T [ smaller than this ], as shown in the broken 
line of drawing 9 , an output does not come out in low-speed rotation, but a high-speed chisel output will come out 
greatly, and will become a property unsuitable as an AC generator for cars. 

[0045] For example, the output characteristics of the example of a comparison which made the number of slots 3 times 
of the number of magnetic poles of a rotator, made the number of electric conductors two per slot, and set more than to 
2T in T of a stator winding, and this example are shown in the broken line and continuous line of drawing 9 . By the 
conventional method, a fall near [ where rotation frequency is high ] car idle rpm is not remarkably materialized as a 
generator for cars. The number of electric conductors per slot must be made to increase inevitably. However, as long as 
the cross section of one electric conductor is the same, the problem of aggravation of the ventilation nature by 
clearance reduction of a coil end and aggravation of cooling nature arises. Moreover, there is a problem of the 
manufacture increase in cost accompanying the increment in the attachment man day of an electric conductor. On the 
contrary, if the cross section of one electric conductor is lowered and more than is increased in T, since the impedance 
of a coil will become high, a high increase in power becomes impossible. 

[0046] on the other hand - since the number of slots was made into 3 or more times of a pole and the part which 
connects the conductor of the adjoining slot to a serial is prepared in this example - the conductor per slot - a number 
can be made into two which are the minimum. Specifically, not only one 3 times the number of slots of 48 pieces 
required as a three-phase-circuit generator of this but the further double number of slots of 96 pieces is secured to the 
number of magnetic poles of 16 poles. For example, to 12 poles, it is a three phase circuit and 72 slots may be adopted. 
By this, a clearance is formed in a coil end, the cooling nature by ventilation can be secured, the space factor within a 
slot can be raised, without increasing a manufacturing cost, and output characteristics required for a car can be 
obtained from low rotation. 

[0047] Moreover, since the electrical angle is carrying out series connection of the 1st coil and the 2nd coil shifted 30 
degrees, and the **** pulsating force can be reduced, there is effectiveness which can perform sharp reduction of the 
magnetic noise. 

[0048] And in a coil end, it has exposed outside equally, and the 1st coil and the 2nd coil are exposed in the style of 
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cooling equally. And a coil and in between, since the clearance for enabling ventilation which crosses that is secured, 
high cooling nature is obtained. This relation is realized about all the six coils held in six slot groups, and all coils are 
cooled equally. 

[0049] Moreover, by the connection approach of drawing 6 and drawing 7 , in order to connect by turns the inner layer 
side electric conductor made two-layer and an outer layer side electric conductor, since the die length of the crossover 
part of each phase can be made the same as a result, the electric resistance value of the coil of each phase serves as 
homogeneity. In addition, by this example, although the inductance of a stator winding changes with locations within a 
slot, since the number of inner layer side electric conductors and the number of outer layer side electric conductors are 
the same at each phase, an inductance can be made into abbreviation identitas. That is, local generation of heat can be 
prevented by the ability equalizing an impedance. 

[0050] Moreover, the shaft-orientations height of a coil end can also be reduced by leaps and bounds, and can carry out 
the abbreviation reduction by half of the resistance to the conventional stator winding as a result. Thereby, while being 
able to attain a small high increase in power by low impedance-ization, the temperature reduction by calorific value 
reduction and efficient-ization can also be attained. 

[0051] Furthermore, the shaft-orientations die length of a stator 2 can be controlled with reduction of a coil and height. 
Consequently, the radius of circle of the comer of a frame 4 can be enlarged. Consequently, the physique can constitute 
the round AC generator for cars, and mechanical rigid improvement can be aimed at. Furthermore, there is 
effectiveness that interference with other components is avoidable, at the time of mount. 
[0052] Moreover, since the cooling nature of a coil end improves sharply, a fan's miniaturization is realizable. 
Furthermore, the fan noise produced while the style of cooling can be sharply reduced because a cooling wind crosses 
that surface irregularity is graduated, the uniform thing for which the crest is formed repeatedly, a coil, and inside as a 
coil and a group. 

[0053] moreover, a conductor — since 33f of coil edges is taken out from turn section 33c of a segment 33, and the 
opposite side, turn section 33c can be made into the same configuration. For this reason, the die length of bays other 
than turn section 33c is changed, and it can respond to formation of 33f of coil edges, or the connection sections 102 
and 103. therefore, the conductor with which only the die length of a bay differs - since what is necessary is just to 
manufacture a segment 33, a production man day can be lowered sharply and it can respond with a cheap facility. 
[0054] moreover ~ while a raise in a space factor is possible by squaring of the cross-section configuration of an 
electric conductor - the conductor in a press etc. — creation of a segment is also possible and reduction of a material 
and processing cost can be aimed at. 

[0055] Moreover, since the opposed face product between an electric conductor and a stator core becomes large, there 
is effectiveness which heat transfer becomes good and the temperature of an electric conductor can reduce further. 
Moreover, since the rigidity of the whole stator increases, it is effective in stopping a magnetic sound. Moreover, since 
the rigidity of the electric conductor itself goes up, management of the clearance between coils is easy. Consequently, 
abolition of the insulating coat of an electric conductor and abolition of the fixing material of an electric conductor are 
attained, and the generator of low cost can be offered with high-reliability. Moreover, since the rigidity of a coil edge 
also increases and it becomes possible to be able to abolish the terminal block of the rectifier 5 which was the need 
conventionally, and to connect with a rectifying device 52 directly, there is the cost reduction effectiveness further. 
[0056] Moreover, about the electric conductor of single track, since the inside of a slot was made two-layer in and 
abroad and held, it becomes easy with a group in it. And in the direction of a path, since it is one place, a lap with other 
junction parts is lost, processes, such as welding, become easy, and productivity of a junction part improves. Therefore, 
the generator of low cost can be offered. Furthermore, since it can constitute from 1 set of rectifiers, an electrical part 
can be simplified and there is effectiveness which can carry out [ low cost ]-izing. 

[0057] Moreover, since it is the Landel mold rotator and iron material can be used for a cooling fan, the endurance over 
high-speed rotation is superior to the Ceh RENTO mold rotator. In the Ceh RENTO mold rotator, since a magnetic 
pole is located in a line with a shaft-orientations end face, the member prepared in this shaft-orientations end face is 
because nonmagnetic material, such as aluminum and resin, must be used for magnetic-flux short circuit prevention. 
With the height of such high-speed endurance, since a pulley ratio can be set up highly, the rotational frequency of the 
rotator at the time of idling rotation of an engine is made high, and an output can be improved. Moreover, a fan's cost 
of materials and conversion cost are cheap, and there is the reduction effectiveness of a manufacturing cost by cheap 
fusing welding etc. being further employable also as a junction means with a field core. 

(The second example) The second example is shown in drawing 12 from drawing 10 . the first example - one side of 
the end face of a stator core 32 - a conductor ~ the conductor separated by turn section 33c in the second example 
although turn section 33c of a segment 33 was prepared - a segment is used. And the points which have arranged the 
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"joint on both sides of a stator core 32 differ. 

[0058] it is illustrated by drawing 1 1 - as - a conductor -- the both sides of 33h of inner conductor which is the 
abbreviation straight-line-like part by which a segment 33 is inserted into a slot 35, and this inner conductor - it comes 
to have outer-conductor 33i which is the abbreviation straight-line-like part which is and is prolonged on shaft- 
orientations both sides of a stator core 32 

[0059] This outer-conductor 33i has the include angle and die length which go the distance of the abbreviation one half 
of a pole pitch around. Outer-conductor 33i forms a coil and the ridgeline section as 31, as shown in drawing 10 . and 
the inclination of ridgeline section 33i of a inner layer and an outer layer becomes reverse — as - two or more 
conductors — the segment 33 is inserted into the slot. Moreover, a stator core 32 is manufactured from the half-finished 
products which made addendum point 32a the shape of the shape of U character, and J character as shown in drawin g 
12 . a stator core 32 ~ two or more conductors — pressing a processing fixture against addendum point 32a from a path, 
after inserting a segment 33 into a slot etc. - carrying out - addendum point 32a - plastic working - in addition, inner 
circumference side opening of a slot is narrowed and it is manufactured, thus, the thing to do - the conductor from the 
direction inside of a path - insertion of a segment 33 is possible - becoming - beforehand — a conductor - a segment 
can be processed into the last configuration and attachment becomes easy. 

[0060] moreover, a conductor - the conductor after inserting a segment - a still higher space factor can be obtained by 
compressing a segment from the direction inside of a path, and making it deform according to a slot configuration, in 
order that [ moreover, ] an addendum point may work harden by plastic working — a conductor — it is effective in the 
ability to prevent the addendum deformation by the springback of a segment 33. 

[0061] in addition, a conductor - although it is processed beforehand, a segment 33 may be bent and processed after 
containing in a slot. 

(The third example) although the number of electric conductors only per pair, i.e., a slot, was set to 2T for the electric 
conductor of an inside-and-outside layer in the second example for a start ~ a conductor — it is good also considering 
an electric conductor as two or more pairs by means, such as repeating the insertion process of a segment. As shown in 
drawing 13 also in this case, the coil of a different phase and interference of a between are avoidable like the first 
example. For this reason, effectiveness, such as a high space factor, high cooling effectiveness, and low noise, as well 
as the above-mentioned example is acquired. Furthermore, since the number of electric conductors per slot increases, a 
generation of electrical energy can be started from a low engine speed, and the amount of generations of electrical 
energy at the time of low-speed rotation can be made to increase. 

[0062] drawing 14 - the electric conductor of an inside-and-outside layer — two pairs, i.e., the conductor per slot, - 
arrangement of an insulator in case a number is 4T is shown. 

[0063] Furthermore, more than can consist of preparing two or more pairs of electric conductors of an inside-and- 
outside layer in T of arbitration by changing a setup of the number of slots, a connection part, etc. 
(The fourth example) While increasing more than in T per slot by carrying out series connection of the coil held in two 
slot groups which have 30-degree phase contrast by the electrical angle in the third example from the first, the 6 time 
degree component of the number of pole pairs which is the principal component of a magnetic sound is canceled, and 
the noise reduction is planned. That is, the output of two coils is compounded in the state of an alternating current. 
[0064] On the other hand, as shown in drawing 15 , the stator winding development view of 16, and the circuit diagram 
of drawing 17 , after each rectifier rectifies 2 sets of three phase coils which have 30-degree phase contrast by the 
electrical angle, the points compounded and outputted differ. That is, the output of two coils is compounded in the state 
of a direct current. 

[0065] The example of concrete connection is explained using drawing 15 , drawing 16 , and drawing 17 . Drawing 15 
and the crossover section of the drawing 16 bottom are set to segment turn section 33c, and the bottom serves as 33d of 
connection sections. A drawing solid line shows a inner layer electric conductor, and an alternate long and short dash 
line shows an outer layer electric conductor. 

[0066] First, the 1st coil and the 2nd coil of X phase are explained. (No. 4, No. 10, and .... of No. 16 No. 94) have 
accomplished the 1st slot group to No. 94 every six slots from No. 4 of the slot number. (No. 5, No. 11, and .... of No. 
17 No. 95) have accomplished the 2nd slot group to No. 95 every six slots from No. 5 which adjoins these. 
[0067] The 1st coil formed in the 1st slot group has the coil edge XI shown in drawing 1 5 , and XI 1 . The 1st coil 
contains two wave winding by which series connection was carried out in the reversal connection section laid between 
the coil edge XI and XV. 

[0068] The 2nd coil formed in the 2nd slot group has the coil edge X2 shown in drawing 16 , and X2\ and is formed 
like the 1st coil. 

[0069] Furthermore, similarly, 120 degrees is left by the electrical angle and Y phase and Z phase are formed. The 1st 
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coil and the 2nd coil are formed also about each [ these ] phase. 

[0070] And as shown in drawing 17 , connection of these six coils is carried out. Star connection of the 1st three coil, 
X, Y, and Z phase, is carried out, and it is connected to the 1 st rectifier. Star connection of the 2nd three coil, X, Y, and 
Z phase, is carried out, and it is connected to the 2nd rectifier. The dc output of the 1st rectifier and the dc output of the 
2nd rectifier are connected to juxtaposition, and a dc output is compounded. 

[0071] Thereby, since the dc output of the three-phase-circuit coil of 2T is totaled and taken out, the lack of an output 
in a low rotation region is improvable. Furthermore, by combining with the third example which arranges two or more 
pairs of inside-and-outside layer electric conductors, more than 4T can be realized and the problem that a generation of 
electrical energy in a low rotation region is insufficient can be solved, moreover - since it is unnecessary to carry out 
series connection of the two coils with which electrical angles differ - a conductor - the configuration of a segment - 
the same -- it can carry out - a conductor - the productive efficiency of a segment can improve further. The 
effectiveness that cancel the 6 time degree component of the number of pole pairs which is the principal component of 
a magnetic sound, and a noise reduction is attained is also acquired. 

[0072] In addition, in the above-mentioned example, the 1st slot group of X phase, the 1st slot group of Y phase, and 
the 1st slot group of Z phase belong to the 1st slot group, and the 2nd slot group of X phase, the 2nd slot group of Y 
phase, and the 2nd slot group of Z phase belong to the 2nd slot group. And polyphase connection is carried out as a 
polyphase stator winding different, respectively, and it is rectified separately, respectively, and parallel connection of 
the coil with which these slot group was equipped is carried out as a direct current after that, and it is compounded. 
(Other examples) the first example of the above - one side of the end face of a stator 2 - a conductor - although the 
segment was joined, you may join on both sides, for example, two or more conductors ~ the turn section of a segment 
can be distributed and arranged on both sides of a stator core 32. In this case, spacing of a joint can be made large and 
it is effective injunction processes, such as welding, becoming easy. 

[0073] the conductor illustrated by the stator core 32 illustrated by drawing 12 adopted in the second example of the 
above, and drawing 3 adopted in the first example - a segment 33 is combinable. 

[0074] moreover ~ the case where the stator core 32 of drawing 12 is adopted - a conductor - plastic working can be 
carried out in an order from the slot which insertion completed, inserting a segment in a slot. Thereby, productive 
efficiency can be improved by leaps and bounds. 

[0075] As an electric conductor, the electric conductor of the rectangle cross section which consists of two or more 
strands is employable. 

[0076] In the above-mentioned example, an electric conductor is copper. It can replace with this and aluminum, iron, 
etc. can be used, selection of this quality of the material - reduction of material cost, a casting, and die casting - a 
conductor - a segment can be manufactured and it is effective in a production process becoming easy. 
[0077] Moreover, although the cross section of an electric conductor was made into the rectangle, it may be a round- 
head cross section. Moreover, compound with a rectangle and a round head is sufficient. For example, the inside of a 
slot can be made into a rectangle and the outside of a slot can be made into a round head. In this case, the effectiveness 
of a high space factor and the high cooling engine performance is acquired. Moreover, conversely, the inside of a slot 
is made into a round head, the clearance between electric conductors [ in / for the outside of a slot / a rectangle then a 
coil end ] can be secured enough, the draft resistance of the cooling style is reduced, and the cooling engine 
performance can be improved sharply. In addition, the electric conductor of a rectangle cross section is the 
configuration which can be said to be a flat configuration. 

[0078] a conductor - an insulating coat may be prepared in a segment 33 and an insulator may be arranged in a U 
character mold in accordance with the wall of a slot. In this case, there is effectiveness which can simplify an insulator 
configuration. Moreover, insulating processing of the stator core 32 may be carried out, and an insulator may be 
abolished, in this case, a conductor - when inserting a segment 33 in a slot, it can prevent an insulator shifting and 
waking up poor insulation. 

[0079] A stator winding may be a polyphase coil more than a three phase circuit. Even if it is a polyphase coil, a coil 
can be regularly formed in a stator core 32, and a coil configuration is not complicated. By carrying out to more than a 
three phase circuit, further reduction in the noise of output voltage and low ripple-ization can be attained. 
[0080] Delta connection of the stator winding may be carried out. This can be suitably chosen according to the 
property of the amount of generations of electrical energy which a car needs. 

[0081] A rotator without a permanent magnet may be adopted as a rotator. Moreover, you may be a rotator only by 
excitation of a permanent magnet. 

[0082] A cooling fan may be formed in the both-ends side of a rotator. For example, the configuration shown in 
drawing 18 is employable. The front-side end face of a rotator is also equipped with a cooling fan 12 in this example. 
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According to this configuration, a good cooling property is acquired. In addition, in the Landel mold rotator, since a 
wind is generated in the disk section of a field core, the cooling nature which needs at least cooling fan 1 1 of one of the 
two shown in drawing 1 is obtained, but when a cooling fan is formed in both sides, there is effectiveness which can 
miniaturize the physique as an AC generator for cars further. 

[0083] Moreover, the configuration shown in drawing 1 9 may be adopted. The internal surface 45 of the periphery 
section of the inhalation hole 41 of a frame 4 is made to approach the end face in which the cooling fan of a rotator 3 is 
not installed, and it is made to counter. Thereby, the disk section 72 of a field core 7 is judged a fan, and an internal 
surface 45 plays a role of a shroud. For this reason, the ventilation capacity of the disk section 72 increases. Therefore, 
without increasing components mark and a processing man day compared with the case where a cooling fan is formed 
in both sides, the equivalent cooling engine performance can be attained and it can miniaturize further. 
[0084] As shown in drawing 23 , 33f of coil edges may be established in the same side as turn section 33c. Since 33f of 
coil edges does not become obstructive but they moreover serve as repeat junction of the same pattern in the junction 
process by welding by the joint etc. by this, a production process becomes easy. 

[0085] In the example stated above, the slot 6 times the number of the number of magnetic poles of a rotator is 
established. And the number of turns of a series of coils was set to 4T by establishing the part which carries out series 
connection of the electric conductor held in two adjoining slots. This can be called 2 double slot series winding of a 
three phase circuit. It replaces with this, for example, is good also considering the number of slots as 9 times of the 
number of magnetic poles. And it can be referred to as 6T by establishing the part which carries out series connection 
of the electric conductor held in three adjoining slots. This can be called the 3 time slot series winding of a three phase 
circuit. Moreover, it can also be set as the number of turns of odd number, such as being referred to as 5T, by 
establishing the part which carries out parallel connection without carrying out series connection of the conductor 
within the same slot. You may set it as still more numbers of turns by the increment in the number of slots. 
[0086] Moreover, the number of slots prepared in a stator core 32 may make [ many ] only further 1 slot from the twice 
above-mentioned slot configurations. For example, 97 slots may be formed in a stator core 32. The development view 
explaining the connection in this case is shown in drawing 20 and drawing 2 1 . A continuous line shows a inner layer 
electric conductor among drawing, and an alternate long and short dash line shows an outer layer electric conductor. 
According to this configuration, other coil ends can be made the same for the configuration of the connection sections 
104 and 105, especially height. In the connection illustrated by drawing 6 and drawing 7 , the connection sections 102 
and 103 have different height from other coil ends, and they cause complication of a junction process while they need 
the electric conductor of a different configuration. 

[0087] The connection section 104 which connects the electric conductor which makes the layer from which the 
adjoining slot differs has other the same inclinations and height as a coil end. for this reason, a U character-like 
conductor -- manufacture of a segment - hitting - the die length of a bay - it can unify - a conductor - the 
production process of a segment becomes easy. Furthermore, since the connection section 105 for connecting the 
electric conductor of the same layer can be made into the same configuration as the usual repeat, a connection process 
becomes easy. 

[0088] this configuration - a cash-drawers side, such as the coil edge X of drawing 20 and drawing 21 , ~ a U 
character-like conductor - the turn section of a segment may be arranged. Since all breadth of the turn section is 
unification-ized by slot 6 duty, it is effective in the production process of a segment becoming easy. 
[0089] Moreover, coating may be carried out for the insulating resin for securing electric insulation to a stator. This 
resin is also called impregnating resin. In order to raise the electric insulation of a coil, or since a stator-like segment 
etc. is fixed mutually and it fixes, this resin is effective. In addition, it is desirable to give in coating of resin, so that 
ventilation nature into a coil and a group may not be spoiled. However, a coil and the clearance between between may 
be closed a little by resin. Even if it is in this configuration, by a clearance being maintained between each segment in a 
coil and a group, the surface area which contributes to heat dissipation can be secured widely, and high cooling nature 
can be obtained. 

[0090] According to the example explained above, interference of a coil end can be controlled, high space factor- 
ization of a stator winding can be attained, and it is effective in improving an output, furthermore, the conductor of 
each phase winding which originates in the location within a slot since the conductor located in the inside-and-outside 
layer of a different slot is connected to a serial - die length and leakage inductance are equalized with each phase. For 
this reason, since the current which flows a coil is equalized and the calorific value of each phase also becomes the 
same, generation of heat and magnetomotive-force imbalance of a local stator winding can be prevented, and 
temperature reduction and low noise-ization can be attained, moreover, the thing to consider as the stator winding 
which carries out series connection of the adjoining slot - the conductor per slot - a number - few - carrying out - a 
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coil arid the conductor which comes out — the number of turns for obtaining the output at the time of low rotation 
required for the generator for cars can be obtained, securing the clearance between between, since the electrical angle 
constitutes 2 sets of three phase stator windings different 30 degrees from an above-mentioned example especially -- 
the electrical and electric equipment - since the output of the coil which is six from which an electric phase differs 
substantially is compounded while there is effectiveness which controls the magnetic noise, there are few ripple 
components contained in the direct current power after rectification, and they can supply the power of high quality. 
And the stator winding was constituted using the segment, in a slot, only in the depth direction, the laminating of the 
electric conductor was carried out and it is held. For this reason, two or more coil ends with a uniform configuration 
can be arranged uniformly, it is made to expose outside equally in a coil end, respectively, it receives in the style of 
cooling, and two or more coils with which phases differ electrically can be exposed equally, and a coil -- and - alike — 
setting - two or more conductors — since the segment has estranged mutually, sufficient surface area for heat 
dissipation is secured. Heat dissipation nature excellent in furthermore a cooling wind crossing and flowing is realized. 
The AC generator for cars which can realize high heat dissipation nature and cooling nature, and can suit a 
miniaturization and a high increase in power conjointly according to these operations with the fall of the electric 
resistance accompanying the improvement in the cross section of an electric conductor while abolishing dispersion in 
the cooling nature for two or more coils of every is offered. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 



6/24/2004 



Page 1 of 9 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1 1 ] 
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[Drawing 5] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 7] 
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[Drawing 10] 
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[Drawing 13] 




[Drawing 12] 
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[Drawing 17] 
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[Drawing 20] 
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[Drawing 22] 




[Drawing 21] 




[Drawing 23] 
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